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Traditional Perspectives on
Woody Plantsin Drylands

* Livestock production
e « forage productio
e « animal handling
e o« animal health

Herbaceous%mmass

Woody Plant Abundance
o Wildlife habitat management (game species)
o \Watersned management
o o stream flow
* « ground water recharge
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BIOGEOCHEMICAL PERSPECTIVE

* \Woody plant proliferation asignificant component
of “missing carbon sink’ in North America

ol |_and-based based inventory (Houghton et al. 1999, 2003)
olelTracer-transport inversion (Pacala et al. 2001)

e Estimates highly uncertain




BIOGEOCHEMICAL PERSPECTIVE

 How does woody plant encroachment affect
carbon pools in ecosystems?

o Arethere implications for greenhouse gas
emissions (carbon credits, etc.)?

 |f so, how might this change land management?




Can Ranchers Slow Climate Change?

Carbon credits can be created on rangelands at coststhat are
competitive with credits from cropland and forestry, revealing that
rancherscould play arolein reducing climate change.

By
S. Campbdl, Sian M ooney, J.P. Hewlett, J. Menkhaus, and
G.F. Vance

Rangelands 26:16-22 (2004)




Remote Sensing: How do ecosystem properties
change with time over large areas?
+

Ecosystem Simulation Modeling: How do
changes in ecosystem properties affect pools and
fluxes of H,O, C, N?

CENTURY CASA TerraFlux GEM
BIOM E-BGC  SPUR EPIC

+

Ground Truthing, Parameterization,
Perfor mance Evaluation




How doterrestrial C poolsand fluxes
change with changesin land cover?




Change in Soil Carbon with
Woody Plant Proliferation

S
)
)
&
c
O
)
=
[
D
ad

500 750 1000
Precipitation (mm)




Although they restricted themselves 1o one
drink at lunch time, Howard and Tom sitill
found they were not at their most productive
in the afternoons




Why the variable influence of rainfall on
SOC?

e Species Effects

o Temperature Effects

o S0Il Texture Effects
o Land Use History Effects
All can be uniquely evaluated at SRER




Woody plants modify soils
subsequent to their establishment




Accounting for tree size/age effects

SOC = f(tree age, distance from bole)
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Changesin aboveground C pools
with woody plant proliferation?
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InTB =2.17*In BD -2.9
R2=0.95
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In TB = 1.57*In CA -0.51
R2=0.96
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How much carbon mass are we missing
by not accounting for Opuntia?
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Woody cover 1935-2002

-
L
=
O
O
et
-
L
O
-
QL
a

—@— Untreated CSL
—&— Untreated SCL

O I I I I I I
1930 1940 1950 1970 1980 1990 2000

Year




Projecting into the Future

After ca. 100y of woody plant encroachment:

e Are we now approaching the climatic -
edaphic “carrying capacity” for woody
biomass?

e Arewe transitioning from:
- Recruitment and growth dynamics to
maintenance and density-dependent
mortality dynamics?

- Directional change to dynamic fluctuation?




DT n e n e a e e o e Py
R A
\..kwq s »)MM...v
Y/ \&.wﬂ.. & ok
o e I R

|ES

S
>
177)

g
>
@
=

S
7]
o,

I'EE

L,
bbb,

o,
o

reaon

o
s

S

SESLLL 2%

| =5

E

bbb,
1:1- P
B

PN
P
P e ++

i

o,

oy 4
AL
o7 £ PR







No Pain....No Galn




